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(54) Quick connector with insertion indicator 

(57) A pipe fitting includes a slider (13) axially mov- 
able in a main body (1). a fitting checker (14) including a 
pair of spreading legs (24) having respective claws (22), 
and releasing protrusions (27) formed to protrude from 
inside portions of the legs (24) of the fitting checker (1 4), 
the releasing protrusions (27) being pressed so that the 
legs (24) are elastically deformed in opening directions 



FIG. 1 



respectively, and a pressing portion (18) tormed on the 
slider (13) so as to press the releasing protrusions (27) 
of the fitting checker (14) to spread the legs (24) of the 
latter when the pipe (2) is inserted into the insertion hole 
(4) to assume a normal fitting position so that the slider 
(13) is displaced to a normal thrust position. 
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Description 

[0001] This invention relates generally to a pipe fit- 
ting for connecting a metal pipe or a resin tube each 
having a relatively small diameter and used in automo- 
biles, for example, and more particularly to such a pipe 
fitting provided with a checking member for checking 
normal fitting of the pipe or tube. 
[0002] Japanese Utility Model Publication No. 6- 
18117 discloses one of pipe fittings of the above- 
described type. The disclosed pipe fitting comprises a 
main body having an inner insertion hole and a check- 
ing member for checking that a pipe has been inserted 
into the body to thereby reach a normal depth. Whether 
the pipe has normally been fitted depends upon 
whether the checking member usually disallowed to be 
pulled out is allowed to be pulled out as the result of the 
normal insertion of the pipe. 

[0003] More specifically, the main body of the pipe 
fitting has an opening formed in a circumferential wall 
thereof. The checking member having bifurcated legs is 
inserted into the opening so that a projecting portion 
thereof confronts the interior of the insertion hole. When 
the pipe is inserted into the insertion hole to reach the 
normal depth, a flange-like bulging portion formed on an 
outer circumference of the pipe pushes the projecting 
portion of the checking member radially so that the legs 
of the checking member spread, whereby the checking 
member is released from the engagement with the main 
body. 

[0004] In the above-described construction, how- 
ever, the projecting portion of the checking member 
confronts the interior of the insertion hole through the 
opening of the pipe fitting. Accordingly, the opening is 
exposed outside after the checking member is pulled 
out of it. A foreign matter such as dust easily enters the 
main body of the pipe fitting through the opening. This 
poses a problem. 

[0005] Therefore, an object of the present invention 
is to provide a pipe fitting which can effectively prevent 
the foreign matter from entering the main body of the 
pipe fitting. 

[0006] The present invention provides a pipe fitting 
into which a pipe having a falling-off preventing flange 
bulging along an outer circumference near one end 
thereof is inserted, thereby connecting the pipe, the 
pipe fitting comprising a main body having an insertion 
hole into which the pipe is inserted and a circumferential 
wall formed with a window communicating with the 
insertion hole, a pipe retainer attached to the main body 
so as to be elastically deformable, the pipe retainer 
including a falling-off preventing protrusion protruding 
through the window of the main body into the insertion 
hole, the falling-off preventing protrusion being pushed 
by the falling-off preventing flange of the pipe radially 
outward with respect to the main body during insertion 
of the pipe into the insertion hole so that the falling-off 
preventing flange is allowed to pass the falling-off pre- 



venting protrusion, the falling-off preventing protrusion 
being returned by elasticity of the pipe retainer to a posi- 
tion where the protrusion protrudes into the insertion 
hole, after the falling-off preventing flange has passed 

5 the falling-off preventing protrusion, thereby limiting 
movement of the falling-off preventing flange in a falling- 
off direction, characterized by a slider provided in the 
insertion hole of the main body so as to be moved axi- 
ally with respect to the main body, the slider including a 

ic pressed portion the falling-off preventing flange abuts 
so that the slider is axially thrust in when the pipe is 
inserted into the insertion hole of the main body, a fitting 
checker including a pair of spreading legs having 
respective claws, the fitting checker being detachably 

75 attached to the main body so that the legs thereof hold 
the main body, the claws engaging the body and/or the 
slider so that the fitting checker is disallowed to be 
detached from the body, when the legs are closed, the 
legs being spread to release the claws from engage- 

20 ment with the body and/or the slider so that the fitting 
checker is allowed to be detached from the body, a plu- 
rality of releasing protrusions formed to protrude from 
inside portions of the legs of the fitting checker respec- 
tively, the releasing protrusions being pressed so that 

25 the legs are elastically deformed in spreading directions 
respectively, and a pressing portion provided on the 
slider so as to press the releasing protrusions of the fit- 
ting checker to thereby spread the legs of the fitting 
checker when the pipe is inserted into the insertion hole 

30 to assume a normal fitting position so that the slider is 
displaced to a normal thrust position. 
[0007] Before the pipe is inserted into the insertion 
hole of the main body, the pipe retainer is attached to 
the main body of the pipe so that the falling-off prevent- 

35 ing protrusion protrudes through the window of the main 
body, confronting the interior of the main body. The 
slider is assembled into the main body with the pressed 
portion thereof inserted in the insertion hole. The fitting 
checker is attached to the main body and/or the slider 

40 with the legs thereof holding the main body. When the 
pipe is inserted into the insertion hole of the main body, 
the falling-off preventing flange presses the falling-off 
preventing protrusion outward so that the pipe retainer 
spreads. On the other hand, the pipe presses the 

45 pressed portion of the slider so that the overall slider is 
pushed into the insertion hole of the main body. When 
the pipe is further inserted into the main body to reach a 
normal depth, the falling-off preventing flange passes 
the falling-off preventing protrusion, so that the overall 

50 pipe retainer elastically returns to its former state. Con- 
sequently, the falling-off preventing flange engages the 
falling-off preventing protrusion such that the pipe is 
held so as to be prevented from falling off. Further, when 
the pipe reaches the normal depth, the pressing portion 

55 of the slider presses the disengaging protrusions of the 
fitting checker so that the legs of the latter spread. With 
the spreading of the legs, the fitting checker is released 
from the engagement with the main body such that it 
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can be pulled out radially. 

[0008] When the pipe is incompletely inserted into 
the insertion hole such that it does not reach the normal 
depth, the slider is also pushed into the insertion hole 
incompletely. As a result, the pressing portion of the t 
slider cannot spread the legs of the fitting checker suffi- 
ciently, so that the fitting checker maintains the engag- 
ing state. Since the fitting checker cannot be pulled out 
of the main body, a workman understands that the pipe 
has incompletely been inserted into the main body. ic 
[0009] Thus, whether the pipe has normally been 
inserted can be understood by finding whether the fit- 
ting checker can be pulled out. The fitting checker is 
attached to the main body of the pipe fitting from outside 
without provision of the conventional opening. Conse- is 
quently, a large opening is not left in the main body after 
confirmation of the normal insertion of the pipe and 
accordingly, the foreign matter such as dust can effec- 
tively be prevented from entering the main body of the 
pipe fitting. 20 
[0010] The invention will be described, merely by 
way of example, with reference to the accompanying 
drawings, in which: 

FIG. 1 is an exploded perspective view of a pipe fit- 2t 
ting of a first embodiment in accordance with the 
present invention; 

FIG. 2 is a sectional view of the pipe fitting, showing 
the state before a pipe is inserted thereinto; 
FIG. 3 is a longitudinal section of the pipe fitting, 30 
showing the state where the pipe is being inserted; 
FIG. 4 is a transverse section of the pipe fitting in 
the state shown in FIG. 3; 

FIG. 5 is a longitudinal section of the pipe fitting, 
showing the state where the pipe fitting has com- 35 
pletely been inserted; 

FIG. 6 is a transverse section of the pipe fitting in 
the state shown in FIG. 5; 

FIG. 7 is a partially broken perspective view of the 
pipe fitting, showing the state where the pipe fitting 40 
is being inserted; 

FIG. 8 is a partially broken perspective view of the 
pipe fitting, showing the state where the pipe fitting 
has completely been inserted; 

FIG. 9 is an exploded perspective view of the pipe 45 
fitting of a second embodiment in accordance with 
the present invention; 

FIG. 10 is a partially broken perspective view of the 
pipe fitting, showing the state before the pipe fitting 
is inserted; so 
FIG. 1 1 is a longitudinal section of the pipe fitting, 
showing the state where the pipe is being inserted; 
FIG. 12 is a transverse section of the pipe fitting in 
the state shown in FIG. 1 1 ; 

FIG. 13 is a longitudinal section of the pipe fitting ss 
into which the pipe is normally inserted; 
FIG. 14 is a transverse section of the pipe fitting in 
the state shown in FIG. 13; 



FIG. 15 is a partial sectional view of the pipe fitting 
of a third embodiment in accordance with the 
present invention; 

FIG. 16 is an exploded perspective view of the pipe 
fitting of a fourth embodiment in accordance with 
the present invention; 

FIG. 1 7 is a partially broken perspective view of the 
pipe fitting, showing the state before the pipe fitting 
is inserted; 

FIG. 1 8 is a front view of a fitting checker; 
FIG. 19 is a longitudinal section of the pipe fitting, 
showing the state before the pipe is inserted there- 
into; 

FIG. 20 is a longitudinal section of the pipe fitting, 
showing the state where the pipe is being inserted; 
FIG. 21 is a transverse section of the pipe fitting in 
the state shown in FIG. 20; 

FIG. 22 is a longitudinal section of the pipe fitting 
into which the pipe is normally inserted; 
FIG. 23 is a transverse section of the pipe fitting in 
the state shown in FIG. 22; 

FIG. 24 is an enlarged sectional view of the pipe fit- 
ting, showing the case where the pipe is inserted at 
an angle; 

FIG. 25 is a perspective view of a fitting checker of 
a modified form; 

FIG. 26 is a perspective view of a fitting checker of 
another modified form; 

FIG. 27 is an exploded perspective view of the pipe 
fitting of a fifth embodiment in accordance with the 
present invention; 

FIG. 28 is a perspective view of the pipe fitting, 
showing the state thereof before insertion of the 
pipe; 

FIG. 29 is a sectional view of the pipe fitting, show- 
ing the state of the falling-off preventing protrusions 
before insertion of the pipe; 

FIG. 30 is a sectional view of the pipe fitting, show- 
ing the state of the legs before insertion of the pipe; 
FIG. 31 is a sectional view of the pipe fitting, show- 
ing the flange of the pipe passing the falling-off pre- 
venting protrusions of the pipe retainer; 
FIG. 32 is a sectional view of the pipe fitting, show- 
ing the fitting checker being released from the 
engagement; 

FIG. 33 is a sectional view of the pipe fitting, show- 
ing the fitting checker completely released; and 
FIG. 34 is a sectional view of the pipe fitting, show- 
ing the fitting checker completely released as 
viewed from a different angle from that of FIG. 33. 

[0011] A first embodiment of the present invention 
will be described with reference to FIGS. 1 to 8. Refer- 
ring to FIG. 1 , a pipe fitting of the first embodiment com- 
prises a main body 1 made of a synthetic resin material. 
The main body 1 is formed into a generally cylindrical 
shape and has a distal end (not shown) with which, for 
example, a synthetic resin tube is to be fitted. The main 
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body 1 is formed therein with an insertion hole 4 into 
which, for example, a metal pipe 2 is inserted. The pipe 
2 has a falling-off preventing flange 3 formed along the 
overall circumference thereof by way of bulging. The 
insertion hole 4 has a stepped stopper face 5 formed on 
the middle of an inner wall thereof as shown in FIG. 2. A 
front end of the pipe 2 abuts the stopper face 5 when the 
pipe is inserted into the insertion hole 4, whereby the 
stopper face 5 defines an insertion limit position. The 
insertion hole 4 includes a middle section 6 formed 
nearer to an entrance thereof than the stopper face 5 or 
on the right of the stopper face 5 as viewed in FIG. 2. 
The middle section 6 has a larger diameter than the 
stopper face 5 portion. Two seal rings 8 are fitted in the 
middle section 6 with a spacer ring 7 being sandwiched 
therebetween. The seal rings 8 adhere close to an outer 
circumference of the pipe 2, thereby sealing a gap 
between the pipe 2 and an inner circumferential wall of 
the insertion hole 4. The hole 4 further includes a lead- 
ing or guiding section 12 formed between the entrance 
and the middle section 6 and has a larger inner diame- 
ter than the middle section. The falling-off preventing 
flange 3 can be inserted into the leading section 12. A 
pair of positioning grooves 15 for a slider 13 which will 
be described later are formed in the inner wall of the 
main body 1 so as to be opposed to each other. Each 
positioning groove 15 extends inward from an entrance 
side end of the insertion hole 4 by a predetermined 
length. The main body 1 has another pair of grooves 16 
located substantially perpendicularly to the positioning 
grooves 15. Each groove 16 extends from the entrance 
side end face of the insertion hole 4 to windows 1 1 . 
[0012] The main body 1 has a positioning flange 9 
formed on an outer circumference thereof so as to 
extend circumferentially. The positioning flange 9 is pro- 
vided for positioning a pipe retainer 17 which will be 
described later. Although the positioning flange 9 
extends a part of the outer circumference of the main 
body 1 in FIG. 1, it may be formed along the overall 
outer circumference of the main body. The main body 1 
further has a flange 10 formed along the overall circum- 
ferential end at the entrance side and having substan- 
tially the same height as the flange 9. The flange 1 0 has 
four notches formed at the intervals of 90 degrees. The 
lower notches as viewed in FIG. 1 serve as engaged 
grooves 1A a fitting checker 14 engages as will be 
described later. The windows 1 1 are formed in portions 
of the outer circumference of the main body 1 between 
the flanges 9 and 10. The windows 1 1 are located sub- 
stantially perpendicularly to the positioning grooves 15 
and symmetrically about the axis of the main body 1 . 
[0013] A generally C-shaped pipe retainer 17 is fit- 
ted with the outer circumferential portion of the main 
body 1 between the flanges 9 and 10. The pipe retainei 
17 is formed by cutting off a part of a ring so as to be 
elastically deformable in a spreading direction. The pipe 
retainer 17 is temporarily spread and attached so as to 
hold the main body 1 and thereafter caused to elasti- 



cally return in a clamping direction to its former state, 
being fixed to the main body 1. The pipe retainer 17 
includes an operating protrusion or knob 19 formed on 
an end of the cut portion thereof in order that the pipe 

5 retainer may easily be spread in the attachment to the 
main body 1 . The pipe retainer 1 7 further has a pair of 
falling-off preventing protrusions 20 formed on an inner 
circumferential face thereof. One of the protrusions 20 is 
shown in FIG. 1. Each falling-off preventing protrusion 

to 20 has a tapered or inclined front face 20A at the 
entrance side of the insertion hole 4. The front face 20A 
is tapered outward so that each falling-off preventing 
protrusion 20 is readily pushed up when the falling-off 
preventing flange 3 passes it. 

is [0014] The slider 13 has at one of opposite ends 
thereof a pressed portion 21 pressed by the falling-off 
preventing flange 3 of the pipe 2. The pressed portion 

21 is formed into the shape of a ring and has such an 
outer diameter as to be slidable on the inner circumfer- 

20 ence of the leading section 12 and such an inner diam- 
eter that a portion of the pipe 2 except the flange 3 is 
inserted therethrough. The slider 13 has at the other 
end thereof a pressing portion 18 formed into the shape 
of a ring similar to that of the flange 10 of the main body 

25 1 . The pressing portion 1 8 has four notches or engaged 
grooves 18A formed on the outer circumference at the 
intervals of 90 degrees so as to match the grooves 1 A 
respectively. A fitting checker 14 engages two lower 
grooves 18A in FIG. 1 as will be described later, so that 

30 engaging claws 22 of the fitting checker engage both 
grooves 1A of the main body 1 and grooves 18A of the 
slider 13 respectively. The slider 13 further includes two 
axially extending connecting pieces 23 interconnecting 
the pressed portion 21 and the pressing portion 18. The 

35 connecting pieces 23 are adapted to be inserted into 
the positioning grooves 15 of the main body 1 respec- 
tively. When the slider 1 3 assumes a position at an initial 
stage of the assembly to the main body 1 as shown in 
FIG. 2, the pressing portion 18 is held at a position 

40 spaced outward from the end of the main body 1 . 

[001 5] The fitting checker 1 4 includes a pair of legs 
24 flexible so as to depart from each other and a curved 
piece 25 interconnecting upper ends of the legs 24. The 
fitting checker 14 further includes an operating ring 26 

45 standing from an upper side of the curved piece 25 near 
one end of the latter. Each leg 24 has an engaging claw 

22 formed on the lower inside thereof. The claws 22 of 
the legs 24 engage the grooves 1 A and 18A of the main 
body 1 and the slider 13 respectively, as described 

so above, so that the fitting checker 14 is mounted on both 
of the main body 1 and the slider 13 so as to be disal- 
lowed to be pulled out axially. 

[0016] Each leg 24 of the fitting checker 14 has a 
releasing protrusion 27 formed on the inside thereof so 
55 as to be located over the corresponding engaging claw 
22. In the initial state of the fitting checker 14 as shown 
in FIG. 2, both protrusions 27 are located between the 
flange 10 of the main body 1 and the pressing portion 



4 



<EP 0992729A1 I > 



7 



EP 0 992 729 A1 



8 



18 of the slider 13 so that the axial movement of the fit- 
ting checker 14 is limited. Further, the protrusions 27 
have inclined front faces 27A respectively, which faces 
are opposed to the pressing portion 18 of the slider 13. 
The inclined faces 27A are brought into a sliding contact 5 
with the pressing portion 18 to thereby guide the 
respective legs 24 in a spreading operation. When the 
pipe 2 has been inserted in the insertion hole 4 to reach 
a normal depth thereof, the falling-off preventing flange 
3 presses the pressed portion 21 of the slider 13 until 70 
completely passing the falling-off preventing protrusions 
20. In this case, the edge of the pressing portion 18 of 
the slider 13 moves up onto tops 27B of the releasing 
protrusions 27 of the fitting checker 1 4 as shown in FIG. 
6. when the. legs 24 are spread widest. Only when the 15 
legs 24 assume the above-described position, the claws 
22 are allowed to disengage from the respective 
grooves 1A and the respective grooves 18A. In other 
words, the fitting checker 14 can be pulled out only 
when the pipe 2 has been inserted to reach the normal 20 
depth thereof. 

[0017] The operation of the pipe fitting will be 
described. First, the slider 13, the fitting checker 14 and 
the pipe retainer 1 7 are assembled to the main body 1 
as shown in FIG. 2. In this state, the pipe 2 is inserted 25 
into the insertion hole 4 from the entrance side of the 
latter. In the interim, the pipe 2 is moved forward with the 
flange 3 sliding along the inner wall of the insertion hole 
4. The flange 3 then abuts the falling-off preventing pro- 
trusions 20 of the pipe retainer 1 7 projecting through the 30 
respective windows into the insertion hole 4 as shown in 
FIGS. 3 and 4. The pipe retainer 17 is spread by the 
guiding of the tapered faces 20A of the protrusions 20 
so that the protrusions 20 are moved outward. The 
flange 3 passes the protrusions 20 when the pipe 2 is 35 
further inserted into the insertion hole 4. As a result, the 
pipe retainer 17 elastically returns to its former state 
such that the protrusions 20 are re-thrust into the inser- 
tion hole 4. This engages both protrusions 20 with the 
flange 3, whereby the pipe 2 is held so as to be pre- 40 
vented from falling off. This state is referred to as a nor- 
mally inserted state as shown in FIGS. 5 and 6. 
[001 8] The flange 3 presses the pressed portion 21 
of the slider 13 when passing the protrusions 20. As a 
result, the slider 13 is thrust from a position shown in 45 
FIG. 4 to a position shown in FIG. 6. During this thrust, 
the pressing portion 18 of the slider 13 is brought into a 
sliding contact with the inclined faces 27A of the respec- 
tive releasing protrusions 27 so that the legs 24 of the 
fitting checker 1 4 are gradually spread. When the pipe 2 so 
is inserted to thereby assume the aforesaid normally 
inserted state, the edge of the pressing portion 18 
moves up onto the tops 27B of the releasing protrusions 
27 as shown in FIG. 6, when the legs 24 are spread wid- 
est. The claws 22 of the fitting checker 14 are released 55 
from the engagement with the respective grooves 1 A of 
the main body 1 and the respective grooves 1 8A of the 
slider 13 in this way. Accordingly, the fitting checker 14 



can be pulled out when the operating ring 26 is drawn 
radially outward. By the fact that the fitting checker 1 4 is 
pulled out, the workman can find that the pipe 2 has 
been inserted to reach the normal depth thereof. 
[001 9] The spreading of the legs 24 by the pressing 
portion 18 is insufficient when the pipe 2 has been 
inserted but has not reached the normal depth thereof. 
Consequently, the claws 22 are not released from the 
engagement with the grooves 1A and 18A completely. 
Accordingly, the fitting checker 14 cannot be pulled out 
even when the operating ring 26 is drawn, and the work- 
man finds that the pipe 2 has been inserted incom- 
pletely. 

[0020] According to the above-described embodi- 
ment, whether the pipe 2 has normally been inserted 
can be understood by finding whether the fitting checker 
14 can be pulled out. The fitting checker 14 is attached 
to the main body of the pipe fitting from outside without 
provision of the conventional opening. Consequently, a 
large opening is not left in the main body 1 after the 
check of normal insertion of the pipe 2 and accordingly, 
the foreign matter such as dust can effectively be pre- 
vented from entering the main body 1 of the pipe fitting. 
Further, the claws 22 of the fitting checker 14 engage 
the respective grooves 1 A of the main body 1 and the 
respective grooves 18A of the slider 13. Consequently, 
the fitting checker 14 can be prevented from an inad- 
vertent detachment and accordingly, the reliability of the 
checking function of the fitting checker 14 can be 
improved. 

[0021] Although the main body 1 has the open win- 
dows through which the falling-off preventing protru- 
sions 20 of the pipe retainer 17 are inserted 
respectively, the windows are closed as the result of 
attachment of the pipe retainer 17. Consequently, the 
foreign matter such as dust can be prevented from 
entering the main body 1 through the windows. 
[0022] FIGS. 9 to 14 illustrate a second embodi- 
ment of the invention. The claws 22 of the fitting checker 
14 engage both the main body 1 and the pressing por- 
tion 18 of the slider 13 in the foregoing embodiment. In 
the second embodiment, however, the claws 22 engage 
only the main body 1 of the pipe fitting. Each of the main 
body 1 and the pipe retainer 17 has the same construc- 
tion as that in the foregoing embodiment. Accordingly, 
the identical or similar parts in the second embodiment 
are labeled by the same reference symbols as in the 
first embodiment and the description of these parts will 
be eliminated. 

[0023] The pressing portion 18 of the slider 13 has 
no engaged grooves and is formed into an annular 
shape. An outer diameter of the pressing portion 18 is 
larger than the diameter of the insertion hole 4 and an 
inner diameter of the fitting checker 14. The pressing 
portion 18 of the slider 13 is disposed outside the main 
body 1 and the fitting checker 14. 
[0024] The fitting checker 1 4 includes legs 24A inte- 
grally formed into the shape of an arc so that the fitting 
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checker is fitted with the outer circumference of the 
flange 10 of the main body 1 . Each leg 24A has a width 
larger than the flange 10. The fitting checker 14 has a 
plurality of limiting edges 28 formed on one of two inner 
circumferential edges of the legs 24A so as to protrude 5 
radially inward. The limiting edges 28 engage an axial 
inside face of the flange 10. The fitting checker 14 fur- 
ther has a pair of releasing protrusions 27 formed on the 
other inner circumferential edges of the legs 24 A near 
distal ends of the legs. One of the releasing protrusions w 
27 is shown in FIG. 9. The releasing protrusions 27 are 
pushed up by the pressing portion 18 of the slider 13 
when the pipe 2 has been inserted to reach the normal 
depth and the slider 13A has been thrust into a prede- 
termined position. For the purpose of a smoothed push- 75 
ing operation, each releasing protrusion 27 has an 
inclined front face 27A. The other construction of the 
pipe fitting of the second embodiment is the same as 
that in the foregoing embodiment. 

[0025] The operation of the pipe fitting of the sec- 20 
ond embodiment will now be described. Upon insertion 
of the pipe 2 into the insertion hole 4 with the fitting 
checker 14 engaging the main body 1, the falling-off 
preventing flange 3 abuts both falling-off preventing pro- 
trusions 20 of the pipe retainer 17. The pipe retainer 17 25 
is spread by the guiding of the tapered faces 20A of the 
protrusions 20 so that the protrusions 20 are moved out- 
ward, as shown in FIGS. 11 and 12. The flange 3 
passes the protrusions 20 when the pipe 2 is further 
inserted into the insertion hole 4 to thereby assume the 30 
normal insertion position. As a result, the pipe retainer 
17 elastically returns to its former state such that the 
protrusions 20 engage the flange 3, whereby the pipe 2 
is held in a state prevented from falling off. 
[0026] The flange 3 presses the pressed portion 21 35 
of the slider 1 3A when passing the protrusions 20. As a 
result, the slider 13A is displaced to a position shown in 
FIG. 13 or 14. During the displacement, the pressing 
portion 18 of the slider 13A is brought into a sliding con- 
tact with the inclined faces 27A of the releasing protru- 40 
sions 27 so that the legs 24 A of the fitting checker 14 
are gradually spread. When the pipe 2 reaches the 
aforesaid normal insertion position, the outer circumfer- 
ential edge of the pressing portion 18 moves up the tops 
27B of the releasing protrusions 27 as shown in FIG. 14, 45 
when the legs 24A are spread widest. The claws 22 of 
the fitting checker 14 are released from the engagement 
with the respective grooves 1 A of the main body 1 and 
the respective grooves 18A of the slider 13 in this way. 
Accordingly, the fitting checKer 14 can be pulled out sc 
when the operating ring 26 is drawn radially outward. By 
the fact that the fitting checker 1 4 is pulled out. the work- 
man can find that the pipe 2 has been inserted to reach 
the normal depth thereof. 

[0027] When the pipe 2 has been inserted but has 55 
not reached the normal depth thereof, the thrust of the 
slider 13A is insufficient such that the releasing protru- 
sions 27 are not moved up by the pressing portion 18. 



Consequently, the claws 22 are not released from the 
engagement with the grooves 1A and 18A completely. 
Accordingly, the fitting checker 14 cannot be pulled out. 
[0028] In the second embodiment, too, whether the 
pipe 2 has normally been inserted can be understood 
by finding whether the fitting checker 14 can be pulled 
out. Further, since the main body 1 has no conventional 
opening, the foreign matter such as dust can effectively 
be prevented from entering the main body 1 of the pipe 
fitting. 

[0029] FIG. 15 illustrates a third embodiment of the 
invention. In the third embodiment, the rear edge of the 
fitting checker 14 extends in the rear of the releasing 
protrusions 27, thereby serving as an annular protecting 
edge 24B. when the fitting checker 14 has been 
attached to the main body 1, the protecting edge 24B 
projects in the rear of the pressing portion 18 of the 
slider 13B. 

[0030] As the result of the above-described con- 
struction, the number of occasions where the slider 13B 
is subjected to a direct external force can be reduced 
and accordingly, the slider 1 3B can be prevented from 
being inadvertently thrust deep into the main body 1. 
The other construction of the pipe fitting of the third 
embodiment is the same as that of each of the first and 
second embodiments. Consequently, the same effect 
can be achieved from the third embodiment as from the 
first and second embodiments. 

[0031] FIGS. 16 to 24 illustrate a fourth embodi- 
ment of the invention. In the fourth embodiment, a pro- 
tector 52 is provided for preventing the slider 13A from 
being inadvertently thrust into the legs 51 of the fitting 
checker 50. More specifically, since the engagement 
portion of the slider is exposed at the rear end thereof in 
each of the foregoing embodiments, there is a possibil- 
ity that the pipe may not be inserted along the axis of 
the insertion hole. If the pipe should be inserted 
obliquely into the insertion hole, the distal end of the 
pipe would butt the engagement portion of the slider. In 
this case, the slider is thrust in so that the legs of the fit- 
ting checker spread, whereupon the engaging claws of 
the fitting checker disengage from the main body 1 side. 
There is no problem in a case where each of the legs 
returns to its former state when the pipe is re-inserted 
into the insertion hole. However, each leg cannot some- 
times return to its toner state when the claws have got 
over respective normal positions. In this case, the fitting 
checker can be pulled out even if the re-insertion of the 
pipe is incomplete. Accordingly, the workman may erro- 
neously determine that the pipe has normally been 
inserted. 

[0032] The fourth embodiment is directed to a solu- 
tion of the above-described problem, namely, to a more 
reliable detection of the incomplete insertion of the pipe. 
The pipe fitting of the fourth embodiment has the same 
construction as that of the second embodiment except 
the fitting checker 50. Accordingly, the identical or simi- 
lar parts in the fourth embodiment are labeled by the 
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same reference symbols as in the second embodiment 
and the description of these parts will be eliminated. 
[0033] The fitting checker 50 includes legs 51 inte- 
grally formed into the shape ol an arc so that the fitting 
checker is fitted with the outer circumference of the 
flange 10 of the main body 1. Each leg 51 has a width 
sufficiently larger than the flange 10. The operating ring 
53 stands from an upper central portion near one end of 
the fitting checker 50. The fitting checker 14 has a plu- 
rality of limiting edges 54 formed on the inner circumfer- 
ential edge of each leg 51 at the operating ring 53 side 
so as to protrude radially inward. The limiting edges 54 
engage an axial inside face of the flange 10. The limiting 
edges 54 have engaging claws 55 formed on distal ends 
thereof respectively. The claws 55 engage the grooves 
1A of the main body 1. Further, the fitting checker 50 
has a pair of pressed portions 56 formed on the inner 
circumferential edge portions of the legs 51 at the side 
opposed to the limiting edges 54 near distal ends of the 
legs, respectively. Both pressed portions 56 are pushed 
up by the pressing portion 18 of the slider 13 when the 
pipe 2 has been inserted to reach the normal depth and 
the slider 13A has been thrust into a predetermined 
position. For the purpose of a smoothed pushing opera- 
tion, the pressed portions 56 have inclined front faces 
56A respectively. 

[0034] The fitting checker 50 has the protector 52 
formed to inwardly project out of the circumferential 
edge opposed to the limiting edges 54, as shown in FIG. 
18. In order that the overall fitting checker 50 may be 
allowed to spread, a central lower portion of the protec- 
tor 52 is cut out as shown at 60 in FIG. 18 and upper two 
symmetrical regions thereof each of which has a prede- 
termined angular range are cut off as shown at 57 in 
FIG. 18. Further, two portions between the respective 
cut-off portions 57 and a central circular hole 59 are cut 
out as shown at 58 in FIG. 18. Consequently, the protec- 
tor 52 is split into three pieces. The central hole 59 has 
an inner diameter set so that the flange 3 of the pipe 2 
can loosely be inserted therethrough. The protector 52 
is located outside the pressing portion 18 of the slider 
1 3 A in a state where the fitting checker 50 is attached to 
the main body 1. Particularly in this embodiment, the 
protector 52 is located so as to be adherent closely to 
the pressing portion 18 outside the latter. The protector 
52 has a width set so that the protector covers the 
pressing portion 18 substantially over the entire circum- 
ference. 

[0035] When the pipe 2 is inserted along the axis of 
the insertion hole 4. the connecting work is carried out 
in the same manner as described in the second embod- 
iment. The fitting checker 50 can be pulled out when the 
pipe 2 has been inserted into the insertion hole 4 to 
reach the normal depth thereof. When the pipe 2 has 
incompletely been inserted into the insertion hole 4 
such that it does not reach the normal depth, the fitting 
checker 50 cannot be pulled out, whereby the workman 
finds that the pipe 2 has incompletely been inserted. 



[0036] When the pipe 2 is inserted obliquely into the 
insertion hole 4 as shown in FIG. 24, the distal end of 
the pipe 2 abuts only the protector 52 covering the 
pressing portion 18 of the slider 13A but does not abut 

5 the pressing portion 18. Accordingly, since the slider 
13A is prevented from being erroneously thrust in, the 
engaging claws 55 remain engaging the engagement 
grooves 1 A. Consequently, the checking function of the 
fitting checker 50 can be maintained and accordingly, 

to whether the pipe 2 has completely been inserted can be 
detected reliably. 

[0037] According to the fourth embodiment, in addi- 
tion to preventing dust from invasion into the main body 
1. the checking function of the fitting checker can be 
75 prevented from being damaged by the oblique insertion 
of the pipe 2. Consequently, the incomplete insertion 
can reliably be detected. 

[0038] The protector 52 of the fitting checker 50 has 
two requirements, namely, allowing the legs 51 to 

20 spread and covering the pressing portion 18 of the 
slider 13 A. The protector 52 can be modified only if 
these requirements are met. For example, FIG. 25 
shows a fitting checker 70 as a modified form. The pro- 
tector 61 has three upper cutout portions 58, instead of 

25 two. This further facilitates spreading of the legs and 
reduces an insertion resistance of the pipe 2 accord- 
ingly, resulting in a reduction in an inserting load. Thus, 
when the protector 61 is circumferentially divided into a 
plurality of pieces, the inserting load can be adjusted 

30 according to the number of divided pieces. 

[0039] FIG. 26 shows a fitting checker 71 as 
another modified form. The upper portion of the protec- 
tor 72 has only two slits but no cutout portions. In this 
case, the inserting load is adjusted so as to become 

35 large. 

[0040] FIGS. 27 to 34 illustrate a fifth embodiment. 
The fitting checker 80 is detachable axially with respect 
to the main body 1 in the fifth embodiment. The fitting 
checker is detachable radially in each of the first to 

40 fourth embodiments. However, a working space for 
drawing out the fitting checker cannot sometimes be 
secured radially outward depending upon the working 
environment. The fifth embodiment is directed to a solu- 
tion for this problem, that is, the construction in which 

45 the fitting checker 80 is drawn out axially with respect to 
the main body 1 . 

[0041] The fitting checker 80 includes a ring- 
shaped base 81 having a circular opening 80A with 
such a diameter that the pipe 2 is inserted therethrough. 

so The base 81 is opposed to the rear face of the pressing 
portion 18 of the slider 13B in a coaxial relation there- 
with. A pair of legs 82 protrude from respective symmet- 
rical locations on the outer circumferential edge of the 
base 81 axially toward the pipe retainer 17 with respect 

55 to the main body 1 . The legs 82 have engaging claws 83 
extending inward from the distal ends respectively. The 
claws 83 engage and disengage from the inside of the 
flange 10 of the main body 1 , thereby preventing the fit- 
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ting checker 80 from axially falling off from the main 
body. Each leg 82 has a releasing protrusion 84 formed 
on the central inside thereof. Each releasing protrusion 

84 is located between the pressing portion 18 of the 
slider 13B and the flange 10 of the main body 1. Each £ 
releasing protrusion 84 has a face opposed to the 
pressing portion 18 of the slider 13B and serving as an 
inclined face 85. The slider 13B moves ahead with 
advancement of the pipe 2, so that the pressing portion 

18 slides along the inclined faces 85. As a result, each 10 
leg 82 elastically deforms in a rising direction about a 
portion thereof around its root. When the pipe 2 reaches 
the normal position, each leg 82 rises uppermost so 
that the engaging claws 83 are allowed to disengage 
from the flange 10. 15 
[0042] Two positioning pieces 86 arcuately project 
from portions of the outer circumferential edge of the 
base 81 between the legs 82 toward the pipe retainer 
17. The positioning pieces 86 are located symmetrically 
and have respective distal ends abutting the rear end 20 
face of the flange 10 to thereby limit the forward move- 
ment of the fitting checker 80. A notch 87 is formed in 
the central distal end of each positioning piece 86. A 
pair of positioning protrusions 88 protrude axially out- 
ward from the outer circumferential edge of the pressing 25 
portion 18 of the slider 13B so as to correspond to the 
respective notches 87. The positioning protrusions 88 
are displaced about 90 degrees relative to the connect- 
ing portions 23. The positioning protrusions 88 fit into 
the respective notches 87 so that the fitting checker 80 30 
is prevented from rotation. 

[0043] The operation of the pipe fitting of the fifth 
embodiment will be described. The pipe 2 is moved for- 
ward in the insertion hole 4 when fitted into it from 
behind the fitting checker 80 along the axis. The flange 35 
3 of the pipe 2 slides on the falling-off preventing protru- 
sions 20 of the pipe retainer 17 until the pipe 2 reaches 
the normal insertion position. Accordingly, the protru- 
sions 20 move outward when subjected to a spreading 
deformation of the pipe retainer 17, as shown in FIG. 4c 
31 . When the pipe 2 assumes the normal insertion posi- 
tion, the flange 3 passes the protrusions 20. The pipe 
retainer 17 then elastically returns to its former state 
such that the protrusions 20 are positioned behind the 
flange 3, whereby the pipe 2 is prevented from falling off 4t 
as shown in FIG. 33. 

[0044] The flange 3 presses the pressed portion 21 
to move the slider 13B forward immediately after having 
passed the protrusions 20. In the interim, the pressing 
portion 18 of the slider 13B slides on the inclined faces sc 

85 of the respective releasing protrusions 84 of the fit- 
ting checker 80. As a result, the fitting checker 80 is 
pushed forward such that the distal ends of the legs 82 
are pushed against the confronting side edge of the 
pipe retainer 17, whereupon the fitting checker 80 is 5£ 
raised about its portions around the roots of the legs 82 
while slightly flexing outward, as shown in FIG. 32. 
Thus, when the pipe 2 assumes the normal insertion 
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position, the claws 83 of the legs 82 disengage from the 
flange 10 of the main body 1. Consequently, a spring 
force of the legs 82 drives the fitting checker 80 outward 
such that the fitting checker disengages from the main 
body 1. 

[0045] In the fifth embodiment, too, whether the 
pipe 2 has normally been inserted can be understood 
by finding whether the fitting checker 80 disengages 
from the main body 1 of the pipe fitting. Particularly in 
the fifth embodiment, the fitting checker 80 is moved for 
disengagement axially with respect to the main body 1. 
Consequently, the construction of the fifth embodiment 
is advantageous when a sufficient working space for 
drawing out the fitting checker cannot be secured radi- 
ally outward. Since the other construction of the pipe fit- 
ting of the fifth embodiment is the same as that in each 
of the foregoing embodiments, the same effect can be 
achieved from the fifth embodiment as that from each of 
the foregoing embodiments. 

[0046] The foregoing description and drawings are 
merely illustrative of the principles of the present inven- 
tion and are not to be construed in a limiting sense. Var- 
ious changes and modifications will become apparent to 
those of ordinary skill in the art. All such changes and 
modifications are seen to fall within the scope of the 
invention as defined by the appended claims. 

Claims 

1 . A pipe fitting into which a pipe (2) having a falling-off 
preventing flange (3) bulging along an outer circum- 
ference near one end thereof is inserted, thereby 
connecting the pipe (2), the pipe fitting comprising a 
main body (1) having an insertion hole (4) into 
which the pipe (2) is inserted and a circumferential 
wall formed with a window (11) communicating with 
the insertion hole (4), a pipe retainer (17) attached 
to the main body (1) so as to be elastically deform- 
able, the pipe retainer (17) including a falling-off 
preventing protrusion (20) protruding through the 
window (1 1) of the main body (1) into the insertion 
hole (4), the falling-off preventing protrusion (20) 
being pushed by the falling-off preventing flange (3) 
of the pipe (2) radially outward with respect to the 
main body (1) during insertion of the pipe (2) into 
the insertion hole (4) so that the falling-off prevent- 
ing flange (3) is allowed to pass the falling-off pre- 
venting protrusion (20), the falling-off preventing 
protrusion (20) being returned by elasticity of the 
pipe retainer (1 7) to a position where the protrusion 
(20) protrudes into the insertion hole (4), after the 
falling-off preventing flange (3) has passed the fall- 
ing-off preventing protrusion (20), thereby limiting 
movement of the falling-off preventing flange (3) in 
a falling-off direction, characterized by: 

a slider (13) provided in the insertion hole (4) of 
the main body (1) so as to be moved axially 
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with respect to the main body (1). the slider 
(13) including a pressed portion (21) the falling- 
off preventing flange (3) abuts so that the slider 
(13) is axially thrust in when the pipe (2) is 
inserted into the insertion hole (4) of the main £ 
body (1); 

a fitting checker (14) including a pair of spread- 
ing legs (24) having respective claws (22). the 
fitting checker (14) being detachably attached 
to the main body (1) so that the legs (24) ic 
thereof hold the main body (1), the claws (22) 
engaging the body (1) and/or the slider (13) so 
that the fitting checker (14) is disallowed to be 
detached from the body (1). when the legs (24) 
are closed, the legs (24) being spread to 15 
release the claws (22) from engagement with 
the body (1) and/or the slider (13) so that the fit- 
ting checker (14) is allowed to be detached 
from the body (1); 

a plurality of releasing protrusions (27) formed 20 
to protrude from inside portions of the legs (24) 
of the fitting checker (14) respectively, the 
releasing protrusions (27) being pressed so 
that the legs (24) are elastically deformed in 
spreading directions respectively; and 21 
a pressing portion (18) provided on the slider 
(13) so as to press the releasing protrusions 
(27) of the fitting checker (1 4) to thereby spread 
the legs (24) of the fitting checker (14) when 
the pipe (2) is inserted into the insertion hole 30 
(4) to assume a normal fitting position so that 
the slider (13) is displaced to a normal thrust 
position. 

2. The pipe fitting according to claim 1 . characterized 35 
in that the main body (1) has an end formed with a 
flange (10) having a plurality of grooves (1A). the 
slider (13) has a plurality of grooves (18A) formed in 
the pressing portion (18) thereof, and the claws (22) 

of the fitting checker (14) are formed on distal ends 40 
of the legs (24) thereof respectively, the claws (22) 
engaging the respective grooves (1A, 18A) of both 
of the main body (1) and the slider (13). 

3. The pipe fitting according to claim 1 , characterized 45 
in that the slider (13) has a plurality of grooves 
(18A) formed in the pressing portion (18) thereof, 
and the claws (22) of the fitting checker (14) are 
formed on distal ends of the legs (24) thereof 
respectively, the claws (22) engaging the grooves so 
(18A) of the slider (13) respectively. 

4. The pipe fitting according to claim 1, characterized 
in that the fitting checker (14) is formed into the 
shape of a ring having an opening (80A) through se 
which the pipe (2) is allowed to be inserted, and the 
legs (82) of the fitting checker (14) extend axially 
with respect to the main body (1). 



5. The pipe fitting according to claim 3, characterized 
in that the fitting checker (14) has a protector por- 
tion (52) formed along a peripheral edge of one end 
thereof so as to project inward with respect of the 
fitting checker (14) and so as to cover the pressing 
portion (18) of the slider (13) when the fitting 
checker (14) is attached to the body (1). 

6. The pipe fitting according to claim 5. characterized 
in that the protector portion (52) is divided into a 
plurality of portions by cutout portions (58) formed 
radially with respect to the body (1). 
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